S
ynovectomy by radioisotopes has been practised in clinical rheumatology in several countries for almost 50 years, [1] [2] [3] [4] although randomised clinical trials have never proved it to be effective. 5 The most common target is the chronically inflamed knee joint of a patient with rheumatoid arthritis (RA). Owing to favourable radiation properties and a short half life of 2.7 days, yttrium silicate ( 90 Y) is the most commonly used agent. Yttrium emits β rays only, with a maximum energy of 2.25 MeV, and a maximum penetration range in the tissue of 11 mm (average 3.6 mm).
Concerns exist about the potential long term adverse effects of radiation due to possible extra-articular leakage of yttrium to non-target organs like adjacent lymph nodes, liver, lung, and spleen. Chromosomal abnormalities have been found in peripheral lymphocytes after radiosynovectomy. [6] [7] [8] [9] The clinical significance of these changes remains unknown. To our knowledge, no studies of the incidence of cancer in patients who have received intra-articular yttrium injections have been reported.
We aimed at studying the long term risk of cancer in patients with RA who had been treated with yttrium.
PATIENTS AND METHODS
The medical record numbers of the patients who had a diagnosis code for RA in their discharge summary during years 1979 to 1985 were identified in the database of Jyväskylä Central Hospital. This hospital is the only rheumatology centre in the Central Finland District located in the southern part of Finland. It serves a population of 263 869 (in 2000), which is 5% of the total population of Finland.
A total of 1228 patients were identified, and their medical records were reviewed. In 143 patients, radiosynovectomy of the knee joint was performed by yttrium during years 1970-85, whereas 1075 patients had never received yttrium. Another 10 patients had been treated with yttrium later than 1985 and were excluded from the analysis. Furthermore, the medical records of another 20 patients were lost or were not available, and the yttrium status of these patients was not known.
Yttrium-90 silicate was injected together with glucocorticoids (mostly triamcinolone hexacetonide) and lidocaine. The mean dose of radioactive yttrium was 185 MBq. Patients were immobilised and kept in bed for three days after yttrium injection. An earlier study from our centre showed that in patients treated according to this procedure the radiation doses in the inguinal lymph nodes ranged from 0 to 9.20 Gy. 6 The vital status of the subjects was achieved from a database of the Population Register Centre of Finland according to personal identification numbers, which have been used in all main registers in Finland since 1967. The Finnish Cancer Registry database was used to examine whether the subjects had cancer.
Follow up for cancer started at the date of the first admission to hospital during 1979-85 or on the date of the first yttrium treatment, whichever was later, and ended at death or on 31 December 1999, whichever was first. The numbers of observed cases and person-years at risk were calculated for the follow up period. The expected numbers of cases for total cancer and for specific cancer types were calculated by multiplying the number of person-years in each sex and age category by the corresponding average cancer incidence in the Central Finland District during the respective calendar period of observation. To calculate the standardised incidence ratio (SIR), the observed number of cases was divided by the expected number. The 95% confidence intervals (CI) for the SIR were based on the assumption that the number of observed cases followed a Poisson distribution.
The ethics committee of Jyväskylä Central Hospital and the Ministry of Social Affairs and Health of Finland approved the study.
RESULTS
A total of 332 men and 886 women were followed up in the cohort with 4045 and 12 185 person-years, respectively (table  1) . The mean length of follow up was 13.3 years.
During the follow up period, nine cases of cancer were diagnosed in patients who received yttrium; the expected number was 14.9. In addition to the six cancer cases, which Abbreviations: CI, confidence interval; RA, rheumatoid arthritis; SIR, standardised incidence ratio are listed in table 2, the other three were one soft tissue sarcoma, one squamous cell carcinoma of the skin, and one ovarian adenocarcinoma. In patients who did not receive yttrium, 122 cases of cancer were diagnosed while the expected number was 109. Neither the total cancer SIR of 0.6 (95% CI 0.3 to 1.1) for the patients who received yttrium nor the SIR of 1.1 (95% CI 0.9 to 1.3) for the patients who did not receive yttrium, were statistically significantly different from cancer incidence in the background population of the Central Finland District (table 3) , or from each other: the ratio of SIR Yttrium /SIR Non-yttrium was 0.5 (95% CI 0.2 to 1.1).
The SIRs for non-Hodgkin lymphoma and lung cancer were raised among the patients who did not receive yttrium, but the SIRs were not statistically significantly different from those of the population (table 2) .
DISCUSSION
The main finding of this study is that the total incidence of cancer did not increase in patients with RA who were treated with yttrium. In fact, patients who received yttrium had a low SIR of 0.6, which may well be explained by chance owing to a small sample size.
A recent systematic review questioned whether yttrium synovectomy deserves a place in clinical practice because evidence of efficacy is lacking. 5 However, only two randomised controlled clinical trials 10 11 met the inclusion criteria to be reviewed. Nevertheless, based on clinical experience, yttrium synovectomy is beneficial in properly selected patients, 12 and in certain countries it is still widely used.
Yttrium synovectomy has potential long term effects of radiation exposure such as cancer. The concerns are mostly based on observed chromosomal abnormalities in peripheral lymphocytes after radiosynovectomy. [6] [7] [8] [9] However, the latency period before development of a cancer lasts for years in the case of small doses of radiation. Risk of leukaemia is estimated to be greatest 5-10 years after the exposure, whereas the risk of solid tumours increases during the rest of the lifespan. 13 The observation period of up to 30 years in our study appears to be <30  17  119  55  324  30-44  1  2  5  26  47  461  168  1733  45-59  15  91  45  331  120  1226  270  3603  60-74  18  140  52  661  104  1557  236  3937  75+  2  69  5  228  8  380  50  1342  Total  36  302  107  1246  296  3743  779  10939 *Age of subjects defined at the start of the follow up. sufficient to confirm that yttrium synovectomy is also safe in the long term. Several previous studies have shown that patients with RA have an increased risk for cancers of haematopoietic and lymphatic tissue [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] but a decreased risk for cancers of the colon and stomach. 20 23-26 In the present study the SIR for lung cancer of patients who did not receive yttrium was 1.5, and for non-Hodgkin's lymphoma 2.5. These findings did not quite reach statistical significance, but are in line with the previous reports.
Although the present cohort consisted entirely of patients admitted to hospital during 1979-85 with a diagnosis of RA, the study was still small, which is one of its limitations. For all except 20 patients the hospital records were traced and yttrium treatment could be identified. The identification of cohort members and follow up for deaths was complete for the period of this study. Cancer registration system in Finland is virtually complete 27 and the computerised record linkage procedure is precise. 28 Therefore, technical incompleteness should not have caused a bias in the results.
Another concern is a possible bias in the overall disease activity, disease duration, and comorbidity of patients selected for yttrium treatment. Patients who received yttrium in all age groups (according to table 1) had longer duration of disease than the non-receivers (data not shown). Longer duration of disease is associated with a greater cumulative burden of the disease. Therefore, the bias in patient selection for yttrium treatment would have suggested that patients treated with yttrium might have greater risk for cancer. However, despite longer disease duration, the risk of cancer was not increased in patients who were treated with yttrium.
In conclusion, the incidence of cancer was not increased over a period of 30 years after yttrium treatment. More data on the long term effects of yttrium treatment can only be achieved by combining cohorts of yttrium treated patients from several centres with reliable databases.
